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| Gal'perin, Ye. L.; Strogalin, Yue Vs 3 ee 
aeaery sso i Gg: . 
‘TITLE: Symmetry and dimensions of the elementary cell of polytrifluoroe ene Po os 
: ‘SOURCE: Vysokomolekulyarnyye soyedineniya, ve 7) no. 1, 1965, 16-18 a 
“TOPIC TAGS: polytrifluoroethylene, electrographic analysis, polymer structure { 


‘ABSTRACT: Since the x-ray diffraction picture of polytrifluoroethylene (PTFE) 


: obtained by H. 5S. Kaufman (J. Amer. Chem. Soc., 75, 1477, 1953) for a nonoriented | : 
‘specimen could not be duplicated for an sacle specimen, form and dimensions of | 


‘the PTFE Cy = 100 000-300 000) elementary cell{were studied eleotrographically. 
PIFE films\were obtained by placing several drops of -0.2-0.9% PIFE solution in 
.acetone on glycerine (heated to 40-50C). After evaporation, the films were studied . 
‘either in nonoriented form or after 400-500% elongation. Electrographs of criented . 
‘specimens (see Fig. 1 on the Enclosure) show that the structure corresponds 42 a : 


hexagonal lattice with a = 5.59 t 0.02 & and o = 2.50 + 0,02 8. The calculated | 
‘density was 2.01 t 0.03 gn/em? , the pycnometrically measured value was 1.98 + 0.02 
‘ gu/om The electrograms in conjunction with published data by C. W. Bunn and 
[eer | oe 
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'E. V. Garner (Proc. Roy. Soc., 189A, 39, 1947) indicate that the polymer is in the 
‘gas crystalline state. The small values of the C-C-zigzag projections on the 
molecular axie can be explained by assuming e helical structure of the polymer — -' 


ichains (C. W. Bunn and E. R. Hawells, Nature, 174, 549, 1954). Calculation of thé 
‘order of the Bessel funotiona from (boon poy, show that for any helix, Bessel 
: : lo pat > 


ae Ee 
ifunctions of the zero order correspond to the observed layer lines. 
i4 figure. 
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Why club-owned transmitter-receiver sets do nct operate as 
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STROGANOV, A., student (Moskva) 


Modern altobassee, Izobr,i rats, no.3:19-20 '63, 
\ (MIRA 1624) 
1. Moskovskoye vyssheye tekhnicheskoye uchilishche,. 
(Metal cloth) 
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TN740.M56 TREASURE ISLAND BOOK REVIEW AID 778 - M 


MOROZOV, A. N., A. I. STROG:.NOV, 
RASKISLENIYE MARTENOVSKOY STALI (Deoxidation of open-hearth steel). 
Metallurgizdat, 1955. 256 p., charts, tables, 4,000 copies 
printed. 


This book is intended for engineers and technical workers in 
metallurgical plants and for research analysts in scientific 

reaearch institutes. It is a comprehensive review of Russian and 
other literature dealing with the theory and practice of deoxi- 
dation of ofen-hearth steel and with current methods and practical 
techniques in deoxidizing rimmed and killed steel. It does not 
discuss the first two stages of the open-hearth process, i.e.; 
melting and refining, but concentrates on the last stage of 
deoxidation, which properly conducted determines to a greater 

extent the quality of steel. The subject of deoxidation of open- 
hearth steel is widely discussed in periodical literature and can 
open-hearth process, but a separate monograrh dedicated exclusively 
to this subject was not available. The author of this book therefore, 
considered it important to compile in a single volume all the information 
gathered from an extensive literature, Russian and non-Russian, 
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periodical and monograrh. 


The first chapter discusses the state of the open-hearth bath 
before deoxidation. The main attention is given to the problen 
of oxygen content in the bath and of the content of ferro—oxides 
in the slag, which play an important role in the progress of the 
deoxidation process. In the second chapter, the main problems of 
the theory of deoxidation are presented, the general properties 
reauired from deocidizers are outlined and the affinity of the 
elements to oxygen, nitrogen and sulphur are discussed. 


The third chapter analyses the properties of the specific deoxi- 
dizers mostly used, namely: manganese, silicon, aluminum, 
titanium, vanadium, zirconium, calcium, boron and sone others. 
Their deoxidizing characteristics are compared and the final 
products obtained after deoxidation are described. Subsequent 
chapters outline and analyse practical techniques applied for 
deoxidation of rimmed, semikilled and killed steel. The most 
advanced deoxidation methods are discussed and a critical survey 
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A voluminous literature is listed, a total of 211 titles, 
35 non-Russian and 176 Russian (1926-1953). 50 tables and 
51 charts supplement the text. 


3/3 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653530008-0" 


"APPROVED FOR cee: g061-26) 2000 


PS OEE SE STINE BO RSA BSE SS PEP REET HES 


CIA-RDP86-00513R001653530008-0 


s7Aenm/, vy an ae ee Seco 


4 Ciba BOER EET 
Ce ete tb aremrea ne 


te a is RG I ent 

i, 1958, (8). ae fia fee 

stalls —- ag errs Fa_1._ Strozenoys (Se iron and ae Erie jem es vp 
i Bear een ctive isotopes {s esett t 

See cot of sets held in Magnitogorsk in January, le fA 


1030. Representatives from the main works and research 
apd educational institutes attended.—s. K. ke 


freee crass 
esgic Me 


Pee (ee AY Cro WORE BE 


Peat ieee, Ua8 ine om 


ay eee 
et . 


igteorne a eaenser a 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653530008-0" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653530008-0 


STEEN SRT Ay SAE tan cos ORCA Peta SS PAE D FU ay Sa CAT NAAR PRET ESTE GT! ENS woo eae LA NEA RIT oe aT ert 
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VAMHSUTEYH, O.Ya. 


“Behaviour of Hydrogen in Steel During its Production and Remelting," 
lecture given at the Fourth Conference on Steelmaking, A.A. Baikov Institute of 
Metallurgy, Moscow, July 1-6, 1957 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p 46(USSR) 


AUTHORS: Kolosov, M.L., Morozov, A.N., Stroganov, A.L, Isayev, V.F., 
ert. ee 


Keys, N.V., Vaynshteyn, O.Ya. 


TITLE: The Rate and Sequence of Crystallization in Ingots of Killed 
Steel (Skorost' i posledovatel'nost’ kristallizatsii slitkov 


spokoynoy stali) 


PERIODICAL: V sb.: Primeneniye radioaktivn. izotopov v chernoy metal- 
lurgii. Chelyabinsk, Knigoizdat, 1957, pp 95-105 


ABSTRACT: Radioactive Fe?? (introduced in the form of Fe oxide) was 
employed in conjunction with the method of overturning of molds 


in order to investigate crystallization processes in ingots of 


steel ShKh!15SG (2.65 t) an 


The radioactivity of various 
from the radiation intensity of 3.5-g specimens of metal drilled 


out on different levels of a longitudinal templet of the ingot. As 
the crystallization progresses, the two-phase region on the 
sides of the ingot amounts to 30-50 mm. After the formation 
of a zone of columnar crystals, a two-phase region fed with 
Card 1/2 liquid metal from the central part is formed in the lower part 
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The Rate and Sequence of Crystallization in Ingots of Killed Steel 


of the ingot. In a 6.2-ton ingot, the height of this zone extends to 850 mm. 
Up to a certain time (approximately 80 min in the case of the 6.2-t ingot) the 
thickness of the Crystallized layer (including the two-phase region) taken in 
a horizontal section of the in;ot is proportional to the square root of the 
Crystallization tine. Deviations from this relationship, which occur toward 
the end of the crystallization period, are attributable to a more rapid form- 
ation of a two-phase revsion at the center of the ingot. Extension risers, 
einployed in production of high-quality steel ingots, may be removed only 
after the crystallization of the ingoc has been completed. Bibliography: 19 
references, 
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Translation from Referativnyy zhurnal. Metallurgiya, 1958. Nr 1. p 52'USSR\ 


AUTHORS Morozov;A.N., pt rogenove Bete: Vaynshteyn, O.Ya. Isayev V.F. 


TITLE: 


Rate of Solution of Scrap fron in Open Hearth Furnaces After 
Charging of Pig Iron (Skorost' rastvoreniya zheleznogo loma v 
martenovskikh pechakh posle zalivki chuguna} 


PERIODICAL V sb. Primeneniye radioaktivn. izotopov v chernoy metallurgii 


ABSTRACT: 


Card 1/2 


Chelyabinsk, Knigoizdat, 1957. pp 135-144 


The radioactive isotopes pe, introduced into the furnace 
with the ore. and CO®°. introduced into the pig iron ladle when 
pig iron from the mixer is poured into it. were used to study the 
rate of fusion of the scrap in 380-t open hearth furnaces operating 
on scrap and ore. Samples of metal for measurement of radio- 
activity were taken during the heat, the amount of scrap fusing 
being established by the change in the intensity of radiation by the 
metal specimens relative to the intensity of radiation of the pig 
iron Curves showing the radioactivity of the metal during the 
heat. and curves of the change in its composition are presented 
A specimen calculation of the rate of fusion of scrap iron on the 
basis of radioactivity measurement is presented It is remarked 
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Rate of Solution of Scrap Iron {cont.) 


that fusion of the scrap iron does not proceed uniformly; 60-70 % 
is dissolved rapidly in the pig, whereas the remainder follows more 


slowly. The rate of carbon elimination during the heat is determined 
M.Kh. 


1. Open hearth furnaces--Performance--Test results 2, Ores-oMelting 
rate-Determination 3, IrcnecMelting rate-Determination 4, Carben 
-eHlimination 5, Phospherva isotopes (Radioactivs)—<Lpplications 
6. Cobalt isotopes (Radieactive)—Applicatdons 7, Liquid metela 


-—Sampling 
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Translation from Reterstivnyy zburnal Metallurgiya, 1958 Nr tl, p 51 (USSR) 

AUTHORS: Morozov A.N.. troganov, A.i., Waynshteyn O. Ya. 

TITLE: Kinetics of Transport of iron from Stag to Metal in an Open Hearth 
Furnace During Boil ‘Kinetik= perekhoda zheleza iz shlaka v 


metall v martenovskoy pechi vo vremv4 kipeniya}) 


PERIODICAL: V sb Fiz.-khim_ osnovy proiz-va stali. Moscow, AN SSSR, 
1957, pp 124-131 Diskus pp 160-187 


ABSTRACT: Experimental melts were run in a 100-ton open hearth furnace 


working on sct1ap and ore. The radioactive isotope Fe59 was 
introduced into the slag as oxide at the start of the period when 
boiling alone was in progress. Samples of metal and slag taken 
thereafter were checked for radioactivity. ‘tsotope exchange was 
found to exist between particles in different Fe phases, exhibiting 
a considerably greater velocity than the process of FeO trans- 


port from slag to metal This circumstance permits the conclusion 
that the limiting factor inthe process of oxidation in an open hearth 
bath during the period of pure boil is the rate of transport of wustite 
across the slag-metal interface. 
Card 1/1 A.S. 
1. Tron---Production . Open hearth furnaces-operation 3. Iron 
Liquid }«-Chemical reeetione 4. Irez isctepes (Radisactive)-~Appli- 
cations ED Sis eee eee Toe results 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p 62 (USSR) 


AUTHORS: 
TITLE: 


Kolosov, M.I., Stroganov, A.I., Vaynshteyn, O.Ya., Khryukina, V.A. 


Silicon-chromium in the Smelting of Chrome Grades of Steel in the 
Open Hearth (Primeneniye silikokhroma pri vyplavke khromistykh 
marok stali v martenovskikh pechakh) 


PERIODICAL: Tekhn.-ckon. byul. Sov. nar. kh-va Chelyab, ekon. administrat. 


ABSTRACT: 


Card 1/1 


r-na, 1957, Nr 2, pp 8-9 


In Ll experimental heats of medium-carbon chromium stecls: 
37KhS, 40Kh-45Kh, 35KhGS, and 40KhS, and 8 of low-carbon steels 
20Kh and 2KhNZA run in 100-t furnaces with high molten-pig-iron 
charges, Fe-Cr was replaced by two grades of Si-Cr, containing 
respectively 56.6 and 46.9% Cr, 14.5 and 18.7% Si, and 4.5 and 3.1% 
C. No preliminary deoxidation of the metal in the furnace was per- 
formed. Loss of Cr by oxidation in experimental heats of medium- 
carbon steels (St) was 10.6% versus 12.5% in standard heats, while 
the respective figures for mild St were 19.5 and 26.3%. The dura- 
tion of heats with Si-Cr is diminished by 2.5%, and there is no 
change in the quality of the steel. Working conditions are also 
improved. ALS. 
l. Steel alloys--Production 2. Chromium-silicon ailoys 
--Metallurgical effects 3. Chromium--Oxidation 
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2 _Stroganov, Av T-_ 


Primeneniye kisloroda v konverternom proizvodstve stali (Application of 
Oxygen in Converter Production of Steel) Moscow, Metallurgizdat, 19588. 
143 p. 4,800 copies printed. 


Ea.: Kornfel'd, V- N-3 Ea. of Publishing House: Khoras, L. I.; Tech. 
Ea.: Mikhaylova, V. V- 


PURPOSE: ‘This book is intended for engineers and scientific personnel and 
may also be useful to students taking advanced courses at metallurgical 
vtuzes. 


COVERAGE: The book deals with the converter method of producing steel, 

using an oxygen blast. The author discusses fields of application of 

converter steel, quality of the steel, modern methods of obtaining low- 
nitrogen steel in converters, and the physical and chemical -basis of 
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Application of Oxygen (cont. ) 1203 


the Bessemer and Thomas processes with the use of oxygen. Sample 
calculations of the heat balance of these processes, making use of 
up-to-date thermodynamic data, are given. The author expresses his 
thanks to A. N. Morozov, Professor, Doctor of Technical Sciences; 

y. N. Kornfel'd; and N. P. Stroganova for help in compiling the 
material and in editing the manuscript. There are 213 references, of 
which 119 are Soviet, 55 English, 29 German, and 10 French. 


TABLE OF CONTENTS: 


Preface 4 
Cu. I. Quality and Fields of Application of Ordinary Converter Steel 5 
Gases and yonmetallic Inclusions in Sted Mechastical Properties of 
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Translation from: Referativnyy zhurnal, Metallu rgiya, 1958, Nr9, p75 (USSR) 


AUTHORS: Morozov, A.Nu Kolosov, M.I., Stroganov, A.L, Isayev, V-F- 
Keys, N.V- Vaynshteyn, o.Ya. Shea tae Neca 


TITLE: A Nucleonic Study of the Rate and Sequence of Steel-ingot 
Crystallization (Izucheniye skorosti i posledovatel'nosti 
kristallizatsii stal'nykh slitkov pri pomoshchi radioaktivnykh 


indikato rov) 


PERIODICAL: V sb.: Staleplavil'n. proiz-vo.- Moscow, Metallurgizdat, 
1958, pP 203-217 


ABSTRACT: Radioactive tracers were used to investigate the crystalliz- 
ation of 2.65-t ingots of ShKh15SG and 6.2-t ingots of Nrs-10 
and 45 steels, bottom poured. 3-5 batches of Fe? (4.5-14.5 
millicuries per t steel) were introduced as Fe203 mixed with 
Al powder. The tops of the ingots were held in the liquid state 
by periodic additions of lunkerite pipe eliminator. At the same 
time, crystallization of Nr-10 steel was also studied by over= 
turning three ingo i ool at different time intervals 
after pouring. The is duced at the moments when 
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A Nucleonic Study of the Rate and Sequence of Steel-ingot Crystallization 


into a fourth on the same stool. The thickness of the frozen layer as deter- 
mined by radiography was greater than when determined by pouring out the 
liquid residue of the metal. This is explained by the fact that the zones of 
isotope distribution desc ribe the region of the ingot occupied by liquid metal, 
whereas the thickness of the crystallized layer determined by pouring out de- 
fines the region of solid metal phase alone. The difference between them is 
the magnitude of the region in which two phases exist. The length of that 
region along the sides of the ingot in the course of crystallization does not 
exceed 30-40 mm. At the conclusion of the formation of the zone of columnar 
crystals in the bottom of the 6.2-t ingot there arises a two-phase region at- 
taining 850 mm in height. This region comes into being as the result of the 
accumulation of equiaxed crystals that have torn away after formation on the 
interface between the solid and liquid phases. The crystallization of the two- 
phase region is intermittent in nature. The development of V -segregation 
and axial porosity are dependent upon the taper of the ingot and the condi- 
tions under which the two-phase zone is fed liquid metal from the upper por- 
tion of the ingot. In the making of high-quality steel, the hot top should be 
removed only after the body of the ingot has completely hardened. Within 
given time limits, the thickness of the crystallized layer is proportional to 
the square root of the crystallization time, the proportionality factor therein, 
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which is 21-29 mm/min®-5 for carbon steels, 
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g0v/137-59-3- 9859 


Referativnyy znurnal, Metallurely4, 1959; Nr 5, 


p 59 (USSR) 


qransiation from: 
AUTHORS : MoroZOVs A.N., stroganoy, A.l., vaynsnteyn, o0.Ya. 
preliminary peoxidation ‘of Low Carbon open-Hearth steel 


PERIODICAL: Metallurg. Yuzhn. Urala (Sovn 


1958, Nr 1 (2), PP 11-17 


TITLE: 
arknoz Chelyab. adm. r-na), 


+he scrap-ore process 


ABSTRACT : Experimental smelts were 
with a cast-iron con ent in the charge ° ~ 70% and 100- 
and 180-ton furnaces (at the Chelyabinsk metallurgical Plant 
t e + steel 
- 0. 


and in 185- 
grade was investigated at the ChMZ 
+ of 45 experimental smelts, 23 smelts were y. 


(MMK). 18 the ladle the me 
Moreover, data 


“nyo tz" steel 
the plast furnace Fe-Si 
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133-1-7/24 
AUTHORS: Kolosov, M.I., Engineer, Morozov, A.N., Doctor of Technical 
Sciences, Stroganov A.I., Candidate of Technical Sciences, 
Popov, Yu.k., Engineer, Vaynshteyn, O.Ya., and Keys, N.V. 


TITLE: The Quality of Steel from Pig Iron Produced with a Constant 
Moisture Blast (Kachestvo stali iz chuguna, vyplavlennogo 
na dut'ye postoyannoy viazhnosti) 


PERIODICAL: Stal’, 1958, No.l, pp. 24 - 27 (USSR). 


ABSTRACT: The influence of moisture content of blst on the hydrogen 
content in pig iron and the influence of hydrogen content of 
pig iron on the hydrogen content of steel as well as flake 
sensitivity of steel on the hydrogen content in the liquid metal 
were investigated. Nos. l and 3 blast furnaces on the above 
works were transferred to operation with a constant moisture 
blast (15-20 g/m’). This resulted in the smoother operation, 
higher blast temperatures 750 - goo “°c (against previous 450 - 
500 “c), increase in output (No.l -— 3%; No.3 - 1.3%) and a 
decrease in the coke rate (No.1 - 6.5%; No.3 - 1.4%). As the 
works produce quality steel it was considered necessary to check 
the possible effect of higher moisture in blast on the steel 
quality. It was found that with increasing moisture content in 
blast, the hydrogen content of pig iron increases but not 

vardl/3 proportionally. However, the mean content of hydrogen in the 
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135-1-//24 
The Quality of Steel from Pig Iron Produced with a Constant Moisture 
Blast 


open-hearth bath after melting and on teeming was found to be 
practically independent of the hydrogen content of pig or 
moisture content in the blast (Fig.1), The final hydrogen 
content of steel on teeming was not correlated to its content 
in the corresponding pig (Table 1, Fig.2). The comparison : 
of hydrogen content in pig, steel and rolled products of various 
levels of moisture content in blast is shown in Table 2; the 
comparison of the degree of flaking in semis and their hydrogen 
content and the mechanical properties of finished steel at 
various levels of moisture in blast - Tables 3 and 4, respec~ 
tively. It is concluded that the hydrogen content of pig iron 
has no influence on the hydrogen content of quality steel after 
melting and on teeming. The direct relationship between the 
flake sensitivity and hydrogen content of liquid metal was 

not established. The methods of heating and cooling flake~ 
sensitive steels used on the works secure the absence of 

flakes in finished products at any level of moisture in the 
blast. The macro-structure of rolled semis is independent from 
the moisture content of the blast. There are 4 tables, @ 


figures and 6 Russian references. 
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The Quality of Steel from Pig Iron Produced with a Constant Moisture 
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ASSOCIATION: Chelyabinsk Metal lurgical Works (Chelyabinskiy 
metallurgicheskiy zavod) 
AVAILABLE: Library of Congress 
vard 4/3 
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(Open-hearth process) (Oxygen) 
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BTROGANOV, A.I.; MOROZOV, A.N. 


Povedenie khroma v vanne osnovnoy martenovskoy pechi. 


report submitted for the 5th Physical Chemical Conference on 
Steel Production. 
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PHASE I BOOK EXPLOITATION sov /4206 


Kolosov, Mikhail Ivanovich, Anatoliy I1tich Stroganov, and Isay Yakovlevich 
Ayzenshtok 


Proizvodstvo sharikopodshipnikovoy stalt (Production of Ball-Bearing Steel) 
Moscow, Metallurgizdat, 1960. 267 p- Errata slip inserted. 2,650 copies 


printed. 
' 


Ea.: A.I. Lebedev} Ed. of Publishing House: Ya. De Rozentsveyg; Tech. Ede: 
M.K. Attopovich. 


PURPOSE: This book is intended for production engineers and scientific workers 
in metallurgy and machinery manufacture. It may also be used by students in 
advanced courses at schools of higher education specializing in metallurgy 

and machinery manufacture. 


COVERAGE: The book deals with production techniques, basic quality requirements, 
and in-service conditions for ball-bearing steel. Melting, teeming, rolling, 
and heat treatment are discussed in detail, and an historical outline of the de- 


velopment of the manufacturing process for ball-bearing steel is presented. 
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Production of Ball-Bearing Steel Sov /4206 


Sources of impurities in steel (nametallic inclusions), methods of determining 

: the presence of impurities, factors leading to the formation of defects, and 

: methods of cambatting defects are also investigated. Material used in the book 
is based on practices of the. Chelyabinsk, Stalingrad, and Zlatoust Plants and 
the Serov and Kuznets Metallurgical Combines. ‘The authors thank the 
following persons for their assistance: Engineers N,V, Keys, A.M. Khizhnéghenko, 
D.B. Royak, T.M. Malinovskaya, L.D. Kossovekiy, N.Ye. Mysina, N.K. Ipatov, 
N.S. Devchenko, D.G. Zhukov, V.F. Isupov, and Doctor of Technical Sciences 
I.N. Golikov. There are 191 references: 174 Soviet, 13 English, and 4 German. 


TABLE OF CONTENTS: 


Foreword 5 
Ch. I. Purpose and Composition of BalleBearing Steel 7 
Requirements for ball-bearing steel 7 
Chemical composition of the steel 9 
Structure of the steel 13 
Cho II. Structure of the Steel Ingot 15 
Crystallization and structure of the steel ingot 15 
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ate of Technical Sciences} Vainshteyn, 
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Khryunkina, Vy. A-, Engineer 


vi ‘4 
The Use of Silicochrome when Smelting Steel in Open Hearth Fur- 


naces 


TITLE: 


stal!, 1960, No» 7» PP- 607 - 608 


e Chelyabinskiy metallurgicheskiy zavod (Chelyabinsk Metal - 
18 


PERIODICAL: 


TEXT: In th 
t+) and in the Zlatoustovskly metallurgicheskiy Zavo avous- 
18XT T 


lurgical Plan 

tovak Metallurgical Plant) in melting low-carbon chrome steels: 

———Thet), 17 Xw2 TTKNNC) 5 SOXH(2O0KhN) > 12 - DOXH3A(12-20Kn25 5A) » 12~20X2H4A 
(12-20Kh2N4A) and medium carbon chrome-containing gteel3si 35 ASX H(35-45EnN) 


33=37XC( 33-37 KS) » 30-35XT'CA( 30~ 35KBGBA) : ZOXP'T( 30KHGT) five tWPCe of sili- 
Si and G content (in %) i 


cochrome were applied having the following Cr: 
Silicochrome 12 - 20 40 - 50 
cara 1/3 
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Cr | 49 ~ 56 29 ~ 39 
Si 15 - 19 40 - 54 
Cc 2575 =. 4.50 0.12 ae 0.20 


When using 12 - 20 type silicochrome 7 - 20 kg/t were added, whereas of the 
40 - 50 type silicochrome about 4.5 kg/t (in the ChMZ) and about 2.3 ke/t 
(in the ZMZ) and for 30 ~ 35 KhGSA 6.5 kg/t were added. When applying sili-~ 
cochrome, steels of the required composition could be produced without any 
difficulty and the duration of the preliminary deoxidation could be reduced 
by 5 - 9 min in both plants, (ioe, by 003 ~ 1.5% of the melting time). Th 
amount of chrome, manganese and silicon scale is practically the same as pe 
for the conventional method (in Zlatoustovsk: Cr 18%, Mn 20%, Si 32%, 1m 
Chelyabinsk: Cr 19%, Mn 25%, Si 38%). The lower amount of chrome scale in 
the ZMZ can be explained by the higher residual chrome content of the metal 
before deoxidation: 0.13 = 0.31% as compared to the values obtained in the 
ChMZ : 0.06 - 0.13%. In order to obtain an optimum economical effect, when 
melting medium-carbon chrome steel, the amount of <0 type silicochrome should 
be 11 = 13 kg/t in the ChMZ and 8.5 - 9.5 kg/t in the Z2MZ and the silicon 
used in conventional melting be replaced by blast-furnace ferrosilicon. When 
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The Use of Silicochrome When Smelting Steel in Open Hearth Furnaces 


melting low~cabon steels, 12 . 
when the chrome content of the 


rapid absorption of silicochrome 
cost of steel when usin 


type steel up to 12.6 
roubles/ton for 20Kh steel in Zlatoustovsk, ‘There is 1 table. 
ASSOCIATIONS: Chelyabinskiy nauchno-issledovateliskiy institut metallurgii 

(Chelyabinsk Scientific Research Institute of Metallurgy); 
Chelyabinskiy, Zlatoustova 1y méetallurgicheskie zavody (Chel- 
yabinsk and Zlatouetovsk Metallurgical Plants) 
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KOLOSOV, Mikhail Ivanovich; SMIRNOV, Juriy Dmitriyevich; STROGANOV, 
Anatoliy Il'ich; TSIPUNOV, Aleksey Georgiyevich; BOREVSKIY, 
Vladimir Moiseyevich; SVET, Ye.B., red.; KOLBICHEV, V.1., 
tekhn. red. 


[Interchangeable equipment for the pouring of steel] Smen- 
noe oborudovanie dlia razlivki stali. Cheliabinsk, Che- 
liabinskoe knizhnoe izd-vo, 1961. 55 p. (MIRA 17:3) 
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STHOGATGV, Anatoliy Il'ich; KOLOSOV, Mikhail Ivanovich; LEBEDEV, S.1., 
whey red. ind-va; ISLENT'YEVA. P.G., tekhn. 


red.; FOZDN 5 
red. 


{Production of quality and high-quality steel in basic open-hearth 
furnaces| Proizvodstvo kachestvennoi i vysokokachestvennoi stali v 
osnovnykh martenovskikh pechakh, Moskva, Gos, ~auchno-tekhn,izd-vo 
lit-ry po chernoi i tsvetnoi metallurgii, 1961. 416 p. 
(MIRA 14:12) 
(Steel-—-Metallurgy) (Open~hearth furnaces) 
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Moscow. Institut stall. 


Novoye v teorii 41 praktike proizvodstva martenovskoy stali (New {Developments ] 
in the Theory and Practice of Open-Hearth Steelmaking) Moscow, Metallurgizdat, 
1961. 439 Pp. (Series: Trudy Mezhvuzovskogo nauchnoge soveshchaniya) 


2,150 copies printed, 


Sponsoring Agency: Ministerstvo vysshego i srednego spetsial 'nogo obrazovenlya 
RSFSR. Mnskovskiy institut stali 4meni I. V. Staline. 


Eds.: M. A. Glinkov, Professor, Doctor of Technical Sciences, Vv. V. Kondakev, 

Professor, Doctor of Technical Sciences, V. A, Kudrin, Docent, Candidate of 

Technical Sciences, G. N, Oyks, Professor, Doctor of Technical Sciences, 
and V, I. Yavoyskiy, Professer, Doctor of Technical Sciences; Ed.: Ye. A. 
Borko; Ed. of Publishing House: RH. D. Gromov; Tech, Ede: A. Ie Karasev. 


PURPOSE: This collection of articles is intended for members of scientific 

institutions, faculty members of schools of higher education, engineers 

concerned with metallurgical processes and physical chemistry, and students 
specializing in these fields. 
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COVERAGE: The collection contains papers reviewing the development of scpen- 
hearth steelmaking theory and practice. The papers, written by staff 
members of schools of higher education, scientific research institutes, 
and main laboratories of metallurgical plants, were presented and discussed 
at the Scientific Conference of Schools of Higher Bducation. The following 
topics are considered: the kinetics and mechanism of carbon oxidation; the 
process of slag foruation in open-hearth furnaces using in the charge either 
ore-lime briquets or composite flux (the product of calcining the mixture of 
lime with bauxite); the behavior of hydrogen in the open-hearth bath; metal 
desulfurization processes; the control of the open-hearth thermal melting 
regime and its automation; heat-engineering problems in large-capacity 
furnaces; aerodynamic properties of fuel gases and their flow in the furnace 
combustion chamber; and the improvement of high-alloy steel quality through 
the utilization of vacuum and natural gases. The following persons took 
part in the discussion of the papers at the Conference: S.I. Filippov, 

V.A. Kudrin, M.A. Glinkov, B,P. Nam, V.I. Yavoyskly, G.N. Oyks and Ye. 

V. Chelishchev (Moscow Steel Institute); Ye. A. Kazachkov ana A. S, 
Kharitonov (Zhdanov Metallurgical Institute); N.S. Mikhaylets(Institute of 
Chemical Metallurgy of the Siberian Branch of the Academy of Sciences USSR ) ; 
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and M,I, Beylinov (Night School of the Dneprodzerzhinsk Metallurgical Institute), 
References follow some of the articles, There are 268 references, mostly Soviet. 


TABLE OF CONTENTS: 
Foreword 5 


Yavoyskiy, V. I. [Moskovskiy institut stali - Moscow Steel Institute]. 
Principal Trends in the Development of Scientific Research in Steel 
Manufacturing T 


Filippov, S. I. [Professor, Doctor of Technical Sciences, Moscow Steel 
Institute], Regularity Patterns of the Kinetics of Carbon Oxidation 15 
in Metals With Low Carben Content 


[v. I. Antonenko participated in the experiments, 


Levin, S. L. (Professor, Doctor of Technical Sciences, Dnepropetrovskly 
metallurgicheskiy institut - Dnepropetrovsk Metallurgical Institute]. 


Card 3/14 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653530008-0" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R00 


Sos RS ER Ree eos se eT eee Ceka On ees 
aban TE SEALS PY 9dr aE PACE EES UR REEROS Wo heater a — 
= DRAPES Vr nat aati cy RAST UPS 


1653 


5 


3 


30008-0 


New (Developments ]in the Theory (Cont. ) 
On the Theory of Carbon Oxidation in the Open-Hearth Bath 


Chelishchev, Ye. V. [Docent, Candidate of Technical Sciences, 
Moscow Steel Institute], Special Features of Carbon Oxidation 
in the Open-Hearth Bath 


Mikhaylets, N.S. ([Condidate of Technical Sciences, Khimiko- 
retellurgicheskiy institut Sibir skogo otdeleniya AN SESR - 
Institute of Chemical Metallurgy of the Siberian Branch of the 
Academy of Scierces, USSR], Carbon Oxidation in the Baths of 
Open-Hearth Furnaces of Various Sizes 


Startcev, V. A. {Engincer], and P, V. Unrikhin {Professor, 

Doctor of Technical Sciences, Ural'sidy politekhnicheskly institut - 
Ural Polytechnic Institute], Interaction Botween the Fatal-Bath 
Carbon and the Hearth of the Basic Open-Hearth Furnace During the 
Scrap and Ore-Scrap Processes 


_Stroganoy, As I. (Docent, Candidate of Technical Sciences, 
Chalyabinokiy politekhnicheskly dnatitut - Chelyabinsk Polytechnic 
Institute]. Carbon Oxidation in the Open-Hearth Bath 
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Konferentsiya po fiziko-khimicheskim osnovam proizvodstva stali, 5th, 
Moscow, 1959, 


Fiziko-khimicheskiye osnovy proizvodstva stali; trudy konferentsii 
(Physicochemical Bases of Steel Making; Transactions of the 
Fifth Conference on the Physicochemical Bases of Steelmaking) 
Moscow, Metallurgizdat, 1961. 512 p. Errata slip inserted. 

3, 700 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR, Institut metallurgii imeni 
t A. A, Baykova. 


Responsible Ed.: A.M. Samarin, Corresponding Member, Academy 
of Sclences USSR; Ed, of Publishing House: Ya. D. Rozentaveyg. 
Tech. Ed.: V. V. Mikhaylova. 
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Physicochemical Bases of (Cont.) 


PURPOSE: This collection of articles is in 
technicians of metallurgical and machine 


students of schools of higher education, sta 


bureaus and planning institutes, 


pia 


sov/54il 


tended for engineers and 
-building plants, senior 
{f members of design 
and scientific research workers. : 


ed at the fifth 


COVERAGE: The collection contains reports present F 


annual convention devoted to the review of 
These reports 


mechanism and kinetics of reactions taking place 
The following are also discusse 
{ alloyed steel, the structure of the ingot, 


ation, and the converter steelmaking 


of the steelmaking process. 


in steelmaking furnaces. 
involved in the production o 
the mechanism of solidific 


process. 
of experimental studies. and are accomp 


most are Soviet. 
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Ladyzhenskiy, B.N., and M.V. Karakula. Making Low-Carbon 
Alloyed Steels in Acid Open-Hearth Furnaces 


Stroganov, A.I., and A.N. Morozov. Behavior of Chromium In 
the Bath of a ‘Basic Open-Hearth Furnace 


Petukhov, B,G. Making Chromium-Nickel Steels in Large Open- 
Hearth Furnaces With the Use of Nickel Oxide 


Omarov, A. K.,and A. Ye. Khlebnikov. Intensifying the Working 
Period of the Open-Hearth Scrap Process 
[ The following persons participated in the research work: 
Engineer Munasypova, Engineer T. Kovaleva, and Technicians 
U. Rakhmanulov, V.V. Ponomareva, L.Rusnyak, Z. Zaporozhan, 
A, Perkova, S. Bilyalova, and V. Guseva.] 
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Kolosov, M.I., Candidate of Technical Sciences} Stroganov, A.I., 
Candidate of Technical Science: Vaynshteyn, O0.Ya., Engineer} i: 
Keys, N.V., Engineer: Khryukina, V.A., Engineer 


TITLE: Crystallization and Quality Improvement of 18-30XIT (18-30KhGT) 
Grade Steel 


PERIODICAL: Stai', 196i, No. 1, pp. 25 - 2 


TEXT: In the 18KhGT grade stee. defects in the form of blisters and twists 
were found, mainly in the top part of the ingot, resulting in 7% rejects. The 
defects in the ingot body were most probably due to pouring in such a way that in 
the ingot mold tcp a skin was formed at the walls. When 5-ton ingots were cast 
the defects decreased due tc the shorter pouring time resulting in a smaller tem- 
perature differenze between the beginning and the end of the casting process. An 
efficient measure to prevent these defects was topping the ingots at 19% of their 
height instead of 17%. Another type of defect is the "tongue" observed on the 
face of the ingot when cutting the hot metal. In the 5-ton and 6.2-ton ingots 
this type of defect increased to 25%. When investigating these "tongues" on 
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Crystallization and Quality Improvemen* of 18-30XIT (18-30KhGT) Grade Steel 


etched longitudinal and lateral macrosections and cn the longitudinal hardened 
fracture, it was found that they were actually laminations of the central zone of 


the ingot. Macrostruct¥ral tests revealed at the place of laminations an accumula- 


tion of non-metallic impurities, extending along the axis of lamination. More- 
over, investigations of the longitudinal hardened fracture showed that this lami- 
nation is an internal defeat of the metal connected with the crystallization of 
the ingot. Therefore, tests were made to determine the character of crystalliza- 
tion and the structure of 18~30KnGT grade steel ingots. The crystallization proc- 
ess was studied in 6.2-tcen ingots by the tilting method, radiometry and tempera- 
ture tests. In the radicmetric method (Ref. 1, M.I. Kolosov, A.N. Morozov, et 
al.: "Rate and Sequence of the Crystallization of Killed Steel. Ingots. In the 
collection: "The Application of Radioactive Isotopes in Ferrous Metallurgy", 
Chelyabinsk, 1957), the Fe29 radioactive isotope was appifed. The metal tempera- 
ture during crystallization was recorded at distances 665, 1,125 and 1,425 mm 
from the riser, with platino-rhodium-platinum thermocouples, protected by double- 
wall quartz tubes between which graphite rings were fitted at each level. During 
erystallization a double-phase zone formed along the axis of the ingot. The con- 
siderable toughness of the 18-30KnGT steeis makes the feeding of the central part 
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Crystallization and Quality Improvement of 18-30X1 T (18-KnGT) Grade Steel 


of the ingot difficult, causing the origination of a porcusz zone. As the location 
of this central porous zone coincides with the lamination in the rolled product it 
can be assumed that lamination 1s caused by the porosity of the metal. In the ple 
ces of lamination considerable amounts of non-metallic impurities were found imped 
ing the scalding of the lamination even at greater reductions. Baséd on the tests 
two methods were found to prevent lamination: 1) reducing the porosity of the cen- 
tral part of the ingot and 2) reducing the quantity cf non-metallic impurities. 

1) In order to reduce the central porosity, the process of feeding the central 
area of the ingot had to be improved. Measures were taken 79 increase the time 
during which the metal is liquid in the hood of the riser. Tt was found, however, 
that neither the application of "lunkerite” with an aluminum content of 28% in- 
stead of 14%, added in quantities of 3 - 4 kg/ton insvead of 1.5 - 2 kg/ton, nor 
the use of lunkerite containing 35 - 50 % magnesium powder (1.5 - 2.0 kg/ton) 
yielded a considerabie improvement cof the mazrostructure. Thus it was not possible 
to improve the feeding of the ingso< with liquid metal by increased heating of the / 
top. Better results were obtained in this respast when the riser hood was insulat- 
ed by asbestos sheets (10mm thick) between its casing and lining and by winding 
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Crystallization and Quality Improvement cf 18-20X17 (18-30Kn5T) Grade Steel 


asbestos cores, 22 mm thick, or asbestos shes+s around the ingot molds, at a dis- 
tance of 500 mm from the top, fixed with sheet ircn. The riser hoods were also 
mounted on asbestos disks. The longitudinal templates taken from ingots melted in 
insulated ingot molds shcwed a satisfuas*ory density and the axial porosity found 
in conventional ingots was absent. Tne products rolled from ingots produced with 
the insulation method (140 x 140 mm section) were also free from lamination. 2) 
The second method to prevent lamination, 1.¢., the reduction of non-metallic impu- 
rities was tested with 3 kinds of deoxidizing agents: a) Silicomanganese in the 
furnace and 45% solution of ferro-silicium in the ladle (c:onventional method); b) 
15 - 17 kg/ton AMS alloy in the furnace and 45% solution of ferrosilicium in the 
ladle; c) manganese silicate in the furnace and zalcium-silicon in the ladle. 

The best results were obtained with method b) (3.05% rejests due to lamination 
and 0.06% rejects due tc macrostructure, while the corresponding figures for meth- 
od a) are 5.05% and 0.5% and for methcd c) 17.06) (see table). To improve the 
steel quality, further tests were carried out in 1958 - 1959 to study preliminary 
oxidation with silicochromium, instead of AMS, ‘the use of titanium-containing 
scrap instead of ferro-titanium for alloying and the optimum metal temperature 
prior to deoxidation, ensuring | satisfactory macrostructure and metal surface. 

By i titanium-containing scrap the temperature drop in the ladle decreased 
Card 4/ 
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Crystallization and Quality Improvement of 18-30.57 (18-3CKhGT) Grade Steel 


Rejects due to surface defects were 0.1% 


and the toughness of steel was reduced. 
There are 2 figures, 1 table and 1 


instead of 0.24% in the conventional melts. 

Soviet reference. 

ASSOCIATIONS: Nauchno-issledovatel/skiy institut metallurgii, Chelyabinskiy metal- 
lurgicheskiy zavod (Scientific Research Institute of Metallurgy, 
Chelyabinsk Metallurgical Plant) 


y 
Figure 1: "Tongue" defect in 18KhOT 
steel ingot * 
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GLADKOVSKIY, V.A.; MOROZOV, A.N.s STROGANOV, A.I.; VACHUGOV, G.A.: ' 
Prinimali uchastiges BELOV, B.V., inzh.; POPOV, N.P., inzh.; 
BAYAZITOV, M.I., inzh, 


Effect of work hardening on the properties of structural 
steel, [Sbor. trud.] Nauch.-isslginst.met. no.4:144-150 
"61. (MIRA 15:11) 


1. Nauchno-issledovatel'skiy institut metallurgii (for 
Gladkovskiy, Morozov, Stroganov). 2. Zlatoustovskiy 
metallurgicheskiy zavod (for Vachugov). 

(Steel, Structural—Hardening) 
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Use of silicon-chromium in ornare smelting of steel, Stal! 20 


“*n6'97 2607-608-"J1, --' 61. ae (MIRA 1s 5) 


1. Chelyabinskiy nauchno-issledovatel'skiy institut metallurgii; 
Chelyabinskiy i Zlatoustovskiy metallurgicheskiye zavody. 
(Steel—Metallurgy) (Silicon-ahromium alloys) 
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Distribution of additives in... h, 1 


of carbon oxide pubbles, and additives are distributed evenly throughout the 
metal. The sulphur content in this period is reduced by 0,005 - 0.0035, Earlier 
tests made in a 30-ton electric furnace with Fe? radioactive isotope (carried 
out by A. I. 3troganov and Oo, Ya. Vaynshtayn) shovied that it was distributed uni- 
formly in the bath within 3 - 6 minutes. In the reducing period, due to the ao- 
sence of intensive convective flows in the bath, the distribution of additives in 

the metal slows down. Thus, the Fe? isotope tested in the 30-ton electric fur- ae 
nace was distributed in this period only in 60 - 75 minutes. Te separation of 

sulphur is rather intensive; there is nardly any change in the phosphorus con- 

tent, sometimes only a slight increase (by 0,001 - 0.002%). The nitrogen content, 

in spite of the Long duration of the reduction period (30 - 90 minutes) does not 
inerease by more tnan 0.001 - 0.003%. At the end of the reducing period, after 

the addition of ferro-alloys 4g checked, carbon, phosphorus and nitrogen are 

distributed uniformly in the bath, both horizontally and vertically. At very 

nigh rates of carburization, however, a carbon concentration in the upper layers 

of the bath can be observed, The generally accepted view that the nitrogen con- 
centration increases in the upper layers of the bath, was not proved by these 

A uniform distribution of chrome and manganese takes place only 30 - 40 


tests. 
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V.H., inzh.; POPOV, R.V., tekhnik 
Heat balance of the riser head of an ingot. Stal! 22 no,1:27-29 
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(Steel ingots) (Heat-—-Transmission) 
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{Economy of magnesite in steel smelting]Ekonomida mapnezitu ¥ 
staleplevil'nom proizvodstve, Cheliabinsk, Chaliaiimskoe Inizh~ 
noe izd-vo, 1962. 4l p. (MIRA 16:1) 
(Smelting furnaces--Maintenanee and repair) 
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Distribution of impurities in an electric furnace bath during 
the smelting process, Stal! 22 no.62523=525 Je '62. 
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Mikheil Ivanevich; STROGANOV, Anatoliy Il'ich; SsINNOV, 
Yuriy Omitriyevich; SVE:, Ye.b., red. 


{Selecting a method of steel pouring] Vybor sposoba raz— 
livki stali. Cheliabinsk, Cheliabinskoe knizhnoe izd-vo 
1962. 5A fe (MIRA 17:2) 
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1. Chelyab{nskiy politekhnicheskiy institut. 
(Steel—Metallurgy) (Oxygen) 
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Izv. vys. ucheb, zav.; chern. met. 6 no.5:51-57 '63, (MIRA 16:7) 


1, Chelyabinskiy politekhnicheskly institut. 
(Steel--Metallurgy) (Carbon monoxide) (Slag) 
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STROGANUV, Avl., kand. tekhn.nduk 


Kinetics of oxidizing processes in basic steel smelting baths. Stal! 23 
no.42308-314 Ap '63. (MIRA 16:4) 
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BOREVSKIY, Vladimir Moiseyevich; CHERNAKOV, Mikhail Georgiyevich; 
STROGANOV, A.I., red.; SVET, Ye.B., red. 


[Organization of safety measures in 4 meteliurgical plant] 
Organizatsiia raboty po tekhnike bezopasnosti na mnetal— 
lurgicheskom zavode. Cheliabinsk, Cheliabinskoe knizhnoe 
ded-vo, 1962. 98 pe (MIRA 18:3) 
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A.E.; LAMUNGVICH, G.A.; SVET, Ye.u., red. 


fiaw materiais for steeimaking| Syrye meterialy v staleplavil'- 
nom proizvodstve. Cheriadinsk, IUzhrs- Ural'skoe mizhnoe izc~ 
yo. 3464. T/ Pp. (MIRA 18:5) 
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